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HH CSM



																																																																CURRENT AND FUTURE 
HUMAN HEALTH RECEPTORS







																																																																Resident		Construction Worker		Tresspasser





																																																														Inhalation of volatilized compounds		●		●		◌

																																																														Ingestion		●		◌		◌

																																																														Direct Contact and Uptake		●		●		◌



																																																														Indoor Inhalation		●		◌		◌







																																																														Inhalation of Fugitive Dust		◌		●		◌

																																																														Ingestion		◌		●		◌

																																																														Direct Contact and Uptake		◌		●		◌







																																																														Inhalation of Fugitive Dust		●		●		●

																																																														Ingestion		●		●		●

																																																														Direct Contact and Uptake		●		●		●



																																																														Direct Contact		●		●		●









																																																														Ingestion		●		●		●

																																																														Direct Contact		●		●		●





																																																														Ingestion of Wild Foods		●		◌		◊







																																										Key:

																																										●		Complete Pathway

																																										◌		Incomplete Exposure Pathway (no expected exposure)

																																										◊		Complete pathway, but not significant

																																												Indicates complete exposure pathway

																																												Indicates complete exposure pathway, but not significant















































Large tanks in tank farm; smaller tanks across the entire site; underground piping; waste disposed of/stored across the site

Contamination Sources

Release Mechanisms

Impacted Media1

Migration to Subsurface Soil

Transport Mechanisms

Exposure Media

Exposure Route

Leaks, spills, and direct discharge to surface and subsurface soil 

Surface Soil

Runoff/Erosion

Surface Soil

Ground Water4

       5

LNAPL

Subsurface Soil

Migration to Ground Water

Migration to Subsurface Soil

Subsurface Soil

Volatilization

Air

Surface Water

Sediment

Resuspension/
Resedimentation

Sedimentation

Sediment

Resuspension

Surface Water

Impacted Media1

Transport Mechanisms

Uptake by plants and animals

Biota

Subsurface Soil

Gain/Loss

Notes:

LNAPL = light non-aqueous phase liquid

1 - Impacted media are also exposure media.
2 - Subsurface soil is considered soil deeper than 2 feet below ground surface.
3 - Surface soil is considered soil 0 to 2 feet below ground surface.
4 - Temporary water found to be ponding on top of sandstone/clay layer where direct push drilling encountered refusal is not considered to be ground water medium.
5 - The interaction between LNAPL potentially located in the vadose zone above the water table and ground water is through adsorbtion and dissolution.
.
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HH Eco



																																				CURRENT AND FUTURE 
ECOLOGICAL RECEPTORS







																																				Plants		Soil Invertebrates		Aquatic and Benthic Organisms		Birds		Mammals		Reptiles and Amphibians





																																		Inhalation		◌		◌		◌		◌		◌		◌

																																		Ingestion		◌		◌		◌		◌		◌		◌

																																		Direct/Dermal Contact		◌		◌		◌		◌		◌		◌



																																		Inhalation		◌		◌		◌		◌		◌		◌



																																		Inhalation		◌		◌		◌		◊		◊		◊

																																		Direct/Dermal Contact5		◊		◊		◌		◊		◊		◊



																																		Direct/Dermal Contact5		●		●		◌		◊		◊		◊

																																		Ingestion		◌		●		◌		●		●		●



																																		Ingestion of Plants/Prey		◌		◊		◌		●		●		●



																																		Ingestion		◌		◌		●		●		●		●

																																		Direct/Dermal Contact5		◊6		◌		●		◊		◊		◊



																																		Ingestion of Plants/Prey		◌		◌		●		●		●		◊



																																		Ingestion		◊7		◌		●		●		●		●

																																		Direct/Dermal Contact5		◊7		◌		◊		◊		◊		◊

						●		Complete exposure pathway

						◌		Incomplete exposure pathway (no expected exposure)

						◊		Complete pathway, but not significant

								Indicates complete exposure pathway

								Indicates complete exposure pathway, but not significant

						bgs - below ground surface

						CSM - conceptual site model

						ft - foot/feet











































Sources and Releases of Contamination across Wilcox Oil Refinery

Contamination Sources

Exposure Media

Exposure Route

 Soil1,4

Ground Water1,2

Air1,3

Sediment1

Surface Water1,2

Airborne Dust

Terrestrial Food Chain

 Aquatic Food Chain

Notes:
1 - For the release and transport mechanisms that lead to these exposure media, see the CSM for the human health receptors.
2 - The ground water and surface water interaction will be studied as part of this remedial investigation; if these two media are interacting, then daylighting ground water will be investigated as surface water.
3 - The air exposure pathway for inhalation by terrestrial critters iis complete; however, it is not quantifiable.
4 - Soil comprises surface soil (<1 ft bgs) and subsurface soil (>1 ft bgs).
5 - Inhalation and direct contact are identified as complete pathways for higher trophic level wildlife.  However, example calculations and information provided in EPA and other exposure modeling guidance demonstrates that these pathways are insignificant compared to ingestion 
6 - Rooted plants are in contact with the sedimen and the exposure pathway is complete;  however, this pathway is not quantifiable.
7 - Surface water to plants is considered a complete pathway; however, limited data exists for evaluation of plants exposed to water. Benchmarks for surface water are expected to be protective of aquatic organisms, including plants and organisms that feed on plants.
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Sources and Releases of Contamination across Wilcox Oil Refinery

Contamination Sources

Exposure Media

Exposure Route

 Soil1,4

Ground Water1,2

Air1,3

Sediment1

Surface Water1,2

Airborne Dust

Terrestrial Food Chain

 Aquatic Food Chain

Notes:
1 - For the release and transport mechanisms that lead to these exposure media, see the CSM for the human health receptors.
2 - The ground water and surface water interaction will be studied as part of this remedial investigation; if these two media are interacting, then daylighting ground water will be investigated as surface water.
3 - The air exposure pathway for inhalation by terrestrial critters iis complete; however, it is not quantifiable.
4 - Ecological receptors are only exposed to surface soil (<1 ft bgs).
5 - Inhalation and direct contact are identified as complete pathways for higher trophic level wildlife.  However, example calculations and information provided in EPA and other exposure modeling guidance demonstrates that these pathways are insignificant compared to ingestion 
6 - Rooted plants are in contact with the sediment and the exposure pathway is complete;  however, this pathway is not quantifiable.
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